Purification and properties of acetyl-CoA carboxylase phosphatase.
Acetyl-CoA carboxylase phosphatase has been purified from the rat epididymal fat pad. The phosphatase occurs in a complex with the carboxylase. In the purification of the phosphatase, the high molecular weight complex was initially separated by sucrose gradient centrifugation, and the phosphatase was isolated from the complex by adjusting to 80% saturation with ethanol and by chromatography on Sephadex G-75. The molecular weight of the phosphatase is 71,000 as determined by sodium dodecyl sulfate gel electrophoresis and gel chromatography on Sephacryl-200 in the presence of 6 M urea. The Km for acetyl-CoA carboxylase and glycogen phosphorylase a are 1.5 microM and 37 microM, respectively. The phosphatase has a broad substrate specificity, being active toward glycogen synthase, 3-hydroxy-3-methylglutaryl-CoA reductase, phosphorylase a, phosphoprotamine, and p-nitrophenyl phosphate, in addition to acetyl-CoA carboxylase from fat tissue and liver. Acetyl-CoA carboxylase inhibits the dephosphorylation of phosphoprotamine, indicating that the same activity is responsible for dephosphorylating both substrates. The phosphatase requires no metal ion for activity and is not inhibited by the rat liver phosphorylase phosphatase inhibitor protein. The significance of these findings is discussed in relation to the regulation of acetyl-CoA carboxylase, and the phosphatase is compared to other phosphoprotein phosphatases.